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INTRODUCTION
The judicious management of land resources requires knowledge of the hydrologic characteristics of an area and how those characteristics may be modified by various land uses. Recently renewed emphasis on the recovery of coal resources from both public and private lands of the United States has produced an awareness that hydrologic information for most coal-resource areas is inadequate. The problem is acute in some parts of the western United States where the development of coal resources is limited by the availability of water. In these areas, coal-mine development is dependent partly on reasonable assessments of the useable surface-water and ground-water resources, as well as the means to discharge excess (unuseable) water from the mine area during periods of both normal and peak streamflow. Discharge information, however, may be completely lacking.
For areas where gaged streamflow data are unavailable, various indirect methods have been developed to estimate total runoff and flood-discharge characteristics (flow rates for specified recurrence intervals). Initial attempts were applied largely to humid and subhumid areas. They included the transfer of streamflow records from gaged to adjacent or nearby ungaged basins, and the estimation of runoff from drainage area and precipitation. More recent methods, designed to be more universally applicable than the earlier efforts, relied on numerous basin characteristics and multiple-regression analysis to estimate discharge characteristics (Thomas and Benson, 1970) . Further development of these techniques led to various models relating rainfall (precipitation) and runoff. Although some of these newer techniques have worked well for relatively moist areas and some limited areas with arid or semiarid climates, they also have proven to be ineffective for general use in dry regions haveing complex patterns of topography, vegetation, and hydrology (Riggs, 1978) . The sophisticated techniques, such as rainfall-runoff models, potentially can yield realistic estimates of discharge characteristics regardless of climate, but they are hampered by the need for extensive input data. Some of these data can be difficult to collect, and others, such as soil moisture, are variable with time.
An alternative method of indirectly estimating streamflow, using channel geometry as a modification of the hydraulic-geometry concept (Leopold and Maddock, 1953) , was reported by Moore (1968) in Nevada and by Hedman (1970) , in California. The method has the advantage of being easily applied, and the estimates are based on channel characteristics formed by the water and sediment discharge of a stream. Thus, the size of an alluvial channel is indicative of the water conveyed through that channel, and the shape of the channel is largely the result Introduction 1 of the sediment transported by the stream. The data commonly used to estimate discharge characteristics by this technique, therefore, are measurements of geometry (principally width) and the particle-size distributions of the material forming the channel perimeter.
Results of studies undertaken to develop channelgeometry relations applicable to the western United States are presented in this report. The purposes of the study are:
(1) to provide a general description of the channelgeometry technique, (2) to present equations useful for the determination of streamflow characteristics in areas generally lacking hydrologic data, and (3) to extend the technique of active-channel geometry to intermittent and ephemeral streams of semiarid and arid regions.
CHANNEL-GEOMETRY TECHNIQUE
The basis of all channel-geometry relations is the continuity equation for discharge (water) of a stream:
where Qi = instantaneous discharge, in cubic feet per second; W = water-surface width, in feet; D = mean depth of water, in feet; and V = mean velocity of water, in feet per second. Considering numerous stream sites of various flow characteristics, the simplifying assumption is made that the rates of change of W, D, and V with Q; are constant and, therefore, can be expressed by a multiple regression equation. This assumption requires that Q; represents the same flow frequency (flow duration or recurrence interval) at all sites considered. Qi = kWb Df Vm ,
where k is a coefficient and b, f, and m are exponents. The multiple regression form of the continuity equation (equation 2) can be expressed as three simple functions:
The practical use of relations 3, 4, and 5 requires that water-surface width, mean water depth, and mean water velocity be measured for the same flow frequency at all sites considered. This requirement cannot be met because:
(1) stream stage cannot be related to a flow-duration value if the site is ungaged, and (2) the three parameters cannot be measured at many or most flow durations for intermittent and ephemeral streams.
To avoid the necessity of water-related measurements, therefore, the channel-geometry method relies on measurements obtained from a geomorphic reference feature recognizable at all channel sites. When using the level of a geomorphic feature as a basis of evaluating flow characteristics, velocity, of course, cannot be measured (relation 5). Mean channel depth generally is measured and related to discharge (relation 4), but variability of channel profiles and the capacity for measurement error commonly lead to unreliable results. Thus, most channel-geometry relations include or are limited to channel-width measurements as an independent variable and yield a specified measure of discharge as the dependent variable. Expanding relation 3 to equation form gives:
where "a" is a coefficient, and Qv is a measure of streamflow, such as mean discharge or a flood discharge of specified recurrence interval. Implicit in equation 6 is the assumption that similar hydraulic and sorting processes produce similar channel features at each site and, therefore, that measurements taken from those features are comparable. Equal widths of perennial-and ephemeral-stream channels may yield similar estimates for the discharge of floods with selected recurrence intervals, but that width might correlate with greatly different values for the mean annual runoff of the two streams. Even though the widths may be the same, the mean annual runoff will be much greater for a perennial stream that flows most of the time than for an ephemeral stream that flows for a short period of time. Thus, separate equations for annual runoff are presented for channels having perennial, intermittent, and ephemeral streamflow. Ephemeral streams are further subdivided into three groups depending on the number of flow days per year.
Difficulty might arise when trying to determine which equations are applicable to an ungaged site. Normally, however, consideration of channel appearance, riparian vegetation, and regional climate dictate which group of equations is appropriate.
Separate equations are provided for the differences in channel shapes that result from variations in the sedimentdischarge characteristics. These equations for annual runoff are based on particle sizes of the material forming the channel perimeter.
Channel-geometry relations generally are developed using measurements taken from one of three geomorphic reference points, as shown in figure 1. These points define the depositional-bar level (A-A'), the active-channel level (B-B'), and the bankfull level (C-C'). Where feasible, data for this study were collected from each of the three reference levels in order to ascertain which feature would yield the best estimates of discharge characteristics.
The lowest of the three levels, defined by the surfaces of depositional bars, is described by R. F. Hadley in Hedman, Moore, and Livingston, (1972, p. 4) as a "...longitudinal, in-channel feature formed along the borders of a stream channel at a stage of the flow regime when the local competence of the stream is incapable of moving the sediment particles on the submerged surface of the bar "(shown as reference level A-A' in figure 2). Experience has shown that the depositional-bar level is a useful feature for channels with a well-graded sediment supply. If the channel material is predominantly sand and fine gravel, however, which is the case for numerous ephemeral and intermittent streams of the western United States, depositional bars may be poorly formed or absent. Hence, the depositional-bar data collected for this study produced inconsistent results and are not provided.
The active-channel level, shown as reference level B-B' of figure 1, was used by Hedman, Kastner, and Hejl (1974) to determine flood-frequency discharge and later described by Osterkamp and Hedman (1977, p. 256) as "...a short-term geomorphic feature subject to change by prevailing discharges. The upper limit is defined by a break in the relatively steep bank slope of the active channel to a more gently sloping surface beyond the channel edge. The break in slope normally coincides with the lower limit of permanent vegatation so that the two features, individually or in combination, define the active channel reference level. The section beneath the reference level is that portion of the stream entrenchment in which the channel is actively, if not totally, sculptured by the normal process of water and sediment discharge. "
At most perennial and intermittent streams the activechannel level is exposed between 75 and 94 percent of the time. The active-channel level of many ephemeral streams may be exposed more than 99 percent of the time. The stage corresponding to mean discharge of most perennial streams approximates that of the active-channel level, shown as reference level B-B' in figure 3, but is lower than the active-channel level of the highly ephemeral stream channels, shown as reference level B-B' in figure 4. The highest reference level at which channelgeometry measurements commonly are made is bankfull stage, as shown by reference level C-C' in figure 5. Bankfull stage is defined as the level of the active flood plain and, therefore, is the stage at which overbank flooding occurs (Wolman, 1955, p. 29) . The bankfull level of many perennial-stream channels approximates the stage of a flood with a recurrence interval ranging from 1.5 to 3 years. Thus, the bankfull level of these channels is exceeded a very small percentage of the time. Flow at bankfull stage in ephemeral-stream channels generally is more infrequent than that in perennial or intermittent stream channels.
A disadvantage of the bankfull reference level is that its use requires the recognition of a flood-plain level or a bench, features that are not easily recognized in incised channels as shown in figure 6 . In addition, changes in bankfull geometry generally occur much more slowly than do those of the active channel and may not be representative of prevailing conditions of water and sediment discharge. Bankfull-geometry data routinely were collected for this study, but, owing to the difficulties described above, the data did not yield suitable results.
ACTIVE-CHANNEL GEOMETRY
The geometry of the active channel can be identified and measured at selected sites in virtually all alluvial stream channels although the significance of the measurements at some streams, such as those with a braided channel pattern, may be questioned. Because the active channel is identifiable at almost all channel reaches and because it is indicative of relatively recent conditions of water and sediment discharge, relations presented in this paper are based on active-channel geometry.
Collection and Compilation of Data
Channel surveys were made at continuous-record streamflow-gaging stations with relatively stable channels where channel-geometry reference levels could be identified and where streamflow records provided good estimates of streamflow characteristics. The width and the average depth were measured in feet.
At most sites, samples of bed and bank material were collected from the perimeter of the active channel. Three composite samples were collected, one from portions of material taken at equal intervals across the channel bed and one each taken at intervals up each bank to the reference point.
Streamflow data for this study were tabulated from published records for various gaging stations operated by the U.S. Geological Survey. Values of mean annual runoff for gaged sites are based on the most recent 10 years of streamflow records; flood discharges of specified recurrence interval necessarily were calculated from longer term records. For mean annual runoff in particular, records for the past 10 years can produce results quite different than are obtained from long-term records owing to changes in land-and water-use practices or variation in precipitation patterns. As an example, figure 7 illustrates changes in runoff during 67 years (represented by 38 years of runoff records) for Rio San Jose at Grants, New Mexico. The records show that the mean annual runoff during the 1970 through 1979 water years is less than 4 percent of the mean annual runoff for the long-term (38 years) period of record. The channel width at the Grants site presently reflects recent runoff rates rather than the longer term average ( fig. 7) .
In the initial regression analyses, a digital computer was used to relate the mean annual runoff and each of the flood-frequency discharges to the channel characteristics. Only the active-channel width provided useable relations, so the data were grouped according to channel-material, and regional-runoff characteristics (whether streamflow is perennial, intermittent, or ephemeral), and reanalyzed. The data were analyzed using a program developed by the University of California School of Medicine (Dixon, 1965) . The program provides linear-regression equations with statistical summaries and residuals for the individual input values. The equations for flood discharges provide estimates of discharge rates in cubic feet per second. This unit loses meaning, however, when applied to mean discharges of intermittent and ephemeral streams. Thus, mean annual runoff is used and expressed in acre-feet per year, the depth (in feet) to which the average annual discharge of a stream would cover an area of 1 acre. The coefficients and exponents of some equations were adjusted slightly to provide simplicity and ordered variation among the equations.
Advantages and Disadvantages
Equations for estimating discharge by the channelgeometry technique are defined by data collected from numerous gaged stream sites. The accuracy of the method, therefore, varies with the overall accuracy of the records from which the equations are computed. Both precision and accuracy also depend on the type of stream measured, the discharge parameter being estimated, the regional conditions of climate, geology, and topography, and the experience of the person collecting and applying the data.
Wahl (1977) reported on a test that was made in northern Wyoming to determine how consistently individuals could measure channel geometry for the three different reference levels. Seven participants independently visited 22 sites and measured the geometry in sections of their choosing. An average standard error for discharge of about 30 percent was attributed to differences in width measurements alone. The method, as indicated by standard errors of estimate and other statistical measures, is most accurate when applied to perennial streams with stable banks. Examples are upland streams with coarse material (armor) protecting the bed and banks from erosion, and valley streams with well-vegetated banks formed largely of cohesive silt and clay. Conversely, the use of channel geometry probably is least accurate when applied to streams of flashy or erratic discharge (including ephemeral streams) that have sandy, noncohesive banks, and lack of well-developed growth of riparian vegetation.
TYPES AND GROUPINGS OF DATA
The data upon which this study is based are listed in table 1. Each data set is identified by the number and name of the streamflow-gaging station as assigned by the U.S. Geological Survey; the location of each station is indicated in figure 8. Data shown for each station generally include active-channel width, active-channel depth, and sediment characteristics of the channel bed and banks. Discharge characteristics were obtained from the streamflow-and basin-characteristics file of the U.S. Geological Survey, and channel gradients were computed from topographic maps.
All relations provided herein express mean annual runoff (QA) or a flood discharge for a specified recurrence interval (Qn) as the dependent variable. A 5-year flood discharge (Q5), for example, is the discharge rate which is expected to be equaled or exceeded an average of once every 5 years or has a 20-percent chance of occurring during 1 year. The independent variable for the relations is active-channel width (WAC). All other data provided in table 1 were used in the original multiple-regression analyses and in the final analyses either to classify and group the width-discharge data or to evaluate the reliability of the data.
Owing to the purposes of this study, most data (table 1) pertain to channel sites in arid to semiarid parts of the western United States. Most of the gage sites are located on channels of ephemeral or intermittent streams. Some perennial-stream data are included in table 1, but most of these data were collected in mountainous and other upland areas where snowmelt and relatively large precipitation rates sustain perennial streamflow in an otherwise waterdeficient region. The data of table 1, therefore, are used primarily to define width-discharge relations for channels of ephemeral and intermittent streams.
The width of an alluvial stream channel is a function of the geology and climate of the basin that the channel drains. Because the geologic and climatic conditions of the western United States have wide ranges, the relations of active-channel width with a variable of discharge (Q2 , for example) likewise show large ranges. To permit reasonable estimates of discharges from width, therefore, it is necessary to group data according to the characteristics of climate and geology. The groupings of data for this study rely on differences of flow frequency, channel-material characteristics, and runoff characteristics as reflected in potential evapotranspiration.
Grouping by Flow Frequency
All channel data for this study (table 1) were separated into groups representing perennial, intermittent, or ephemeral streamflow to define annual runoff. Ephemeral streamflow was further subdivided depending on number of flow days per year. Although the percentage of days that streamflow occurs in these channels was a major criterion for grouping, the terms perennial, intermittent, and ephemeral, when related to streamflow, are qualitative and cannot be applied precisely. For the purposes of classifying streamflow, the following definitions (modified from Meinzer, 1923, p. 57-58) were used:
A perennial stream or stream reach, has measurable surface discharge more than 80 percent of the time. Discharge is at times partly to totally the result of springflow or ground-water seepage because the streambed is lower than surrounding ground-water levels.
An intermittent stream or stream reach, has surface discharge generally between 10 and 80 percent of the time. Because an intermittent-stream channel is at or near the water-table surface, discharge can be the result of a discontinuous supply from springs or ground-water seepage, a discontinuous supply from surface sources, including runoff of rainfall and seasonal snowmelt, or both. If a channel has sustained periods of no streamflow interrupted by a seasonal period of continuous steamflow, at least 1 month in length, the stream or streams is intermittent.
An ephemeral stream or stream reach, is one that flows only in direct response to precipitation; measurable discharge generally occurs less than 10 percent of the time. It receives no long-continued supply from melting snow or other surface sources. Because an ephemeralstream channel is at all times above the water table, it also receives no water from springs or sustained ground-water seepage.
The data sets of table 1 were divided according to the above definitions. The channels of the ephemeral group were divided further into groups having discharge approximately 6 to 9 percent of the time, 2 to 5 percent of the time, and 1 percent of the time or less. Relations between active-channel width and mean discharge were developed for each group. Channels with steady, perennial discharge are shaped by limited discharge ranges, and commonly are narrow relative to mean discharge. An ephemeral stream channel with discharge occurring less than 1 percent of the time, however, is shaped by flow that might occur less frequently than once per year. Owing to the extended no-flow periods, the mean discharge of these channels is very small, and channel widths generally are large relative to mean discharge. The infrequent discharges, however, help shape channels regardless of whether a channel has perennial, intermittent, or ephemeral streamflow. Therefore, it was not necessary to develop separate relations between channel width and flood discharges for the flow-frequency groups. 
Grouping by Channel-Material Characteristics
Channel-geometry studies for the Rocky Mountain States and the Missouri River basin (Osterkamp and Hedman, 1977; 1982) indicate that width-discharge relations of perennial-stream channels vary measurably with the channel-material characteristics. In general, streams that transport predominantly fine-grained material (silt and clay) form relatively narrow and deep channel sections with cohesive banks of fine material. Predominantly sandy channels tend to be wide and shallow, the banks lacking the cohesiveness necessary to resist erosive discharges and maintain a stable, well-defined shape. Channels armored with increasingly larger material sizes (gravel through boulders) tend to have the narrow shape, relative to mean annual runoff, of the fine-grained channel sections. Armored streams (generally alpine streams in these studies) have relative narrowness and pronounced stability because the material forming the channel perimeter is immobile except during uncommonly large flows. The armor, that is the coarse-material sizes, provides the same stabilizing effect for these channels as does the cohesiveness of silt-clay channels.
The data collected for this study are sufficient to define three groups of channels: (1) silt-clay channels those with a median-particle size (d50) of the bed material of less than 0.1 mm (millimeter) or a bank-material silt-clay content of at least 70 percent and a d50 of the bed material of no greater than 5.0 mm; (2) sand channels those with a d50 of the bed material ranging from 0.1 to 5.0 mm and silt-clay contents of the banks of less than 70 percent; and (3) armored channels those with d50 of the bed material greater than 5.0 mm.
Separate relations between active-channel width and annual runoff were developed for each of the channel-material groups. The basic equations developed by regression analyses for each flow-frequency group and geographic area were used to define approximately the coefficients and exponents. The separate relations were then developed graphically for the channel-material groups. This procedure was necessary because there were not enough data sets for a regression analysis of each group. Because equivalent standard errors could not be determined for the graphical analyses, the approximate standard errors shown are for the basic regression equations. It is assumed that the standard errors for the separate relations are at least equal to and probably less than those shown. The use of channel-material groups to define relations between active-channel width and flood discharges showed minimal statistical significance, and therefore separate channel-material relations are not included to estimate the flood discharges.
Grouping of Runoff Characteristics
Different groupings of the data sets were made depending upon whether the intended relations estimated mean annual runoff or flood discharge. The intermittentstream data were divided into northern and southern groups for the purpose of relating width to mean-annual runoff. The two groups are approximately separated by a latitude 39° N. (fig. 9) . To develop equations yielding flood-discharge estimates, each data set in table 1 was placed in one of four groups. The first includes alpine and pine-forested drainage areas. The other three groups are defined similarly to those of the mean annual runoff data of intermittent streams. Thus, latitude 39° N. again separates the plains that are east of the Rocky Mountains. A fourth group includes the intermontane areas that are west of the Rocky Mountains.
Regression analyses were made of various groupings of the data in table 1 to yield equations that estimate mean annual runoff and flood discharges. The results provided here represent the groupings of data that appeared to produce the most consistent and statistically significant re- suits. In order to develop easily applied equations of general utility, however, the data groupings are intentionally broad and necessarily different for the mean annual runoff and flood-discharge equations.
Users of the equations need to realize that latitude 39° N. and the edges of the Rocky Mountains ( fig. 9) are not exact boundaries. These divisions need to be considered transition zones. Because the computed discharge 
I/ Areas of climatic characteristics shown in figure 9 .
b/ Silt-clay channels bed material dso less than 0.1 millimeter or bed material d5Q equal to or 5.0 millimeters and bank silt-clay content equal to or greater than 70 percent.
Sand channels bed material dso = 0.1-5.0 millimeters and bank silt-clay content less than 70
Armored channels bed material d5Q greater than 5.0 millimeters.
£/ Active-channel width, WAQ, in feet; discharge, QA , in acre-feet per year. values can differ as much as 100 percent from one area to another, it may be necessary to compute discharge values with both equations if the drainage areas of the stream are separated by one of the boundaries. The discharge values then need to be adjusted on the basis of that part of the drainage basin which is in each area (table 2) .
APPLICATION OF THE METHOD
Collection of Channel-Geometry Data
A reach of channel for which the discharge characteristics are desired needs to be thoroughly investigated to locate at least three cross sections, one or more stream widths apart, that are representative of the channel. Care needs to be taken not to select cross sections upstream or downstream from tributaries that would significantly change the drainage area. At cross sections where the reference points for the active-channel width are adequately defined, a tape or graduated tag line needs to be stretched tightly across and perpendicular to the channel, as shown by line B-B' in figure 1. The width is measured between the reference points and recorded. A photograph of the cross section with the tape in place needs to be taken to show the location and for possible review at a later date. Detailed procedures for collecting channel-geometry data are given by Hedman and Kastner (1977) .
Field training and experience are necessary for effective selection of the active-channel reference levels. Unusually shaped channel cross sections need to be avoided. Relatively straight or stabilized reaches of meandering channels need to be selected where active bank cutting or deposition is not in the process of changing the channel width. Braided reaches need to be avoided, as well as reaches in the channel that indicate the channel has been widened or realigned by an extreme flood or by construction work and has not had time to readjust. Likewise, reaches with banks that cannot be rapidly sculptured by the water (that is, banks composed of resistant material, such as bedrock, and reaches lined with riprap or concrete that have abnormally narrow widths) need to be avoided. Reaches with large pools or steep inclines also need to be avoided.
Channel-Material Sampling Procedures
At least one set of samples of bed-and bank-material need to be collected at each site at which the channelgeometry technique is used. Samples of bed and bank material should be collected from the perimeter of the active channel. Three composite samples should be collected, one from portions of material taken at equal intervals across the channel bed, and one each taken at intervals up each bank to the reference point. Because fluvial sorting processes are different for the bed and banks, care should be exercised to insure that the bed samples are not contaminated with bank material, or the reverse. Specific sampling procedures at channel-geometry sites are described by Osterkamp (1979, p. 87-88) . A particle-size analysis (Guy, 1969) is made for each of the three channel-material samples, with the results being expressed as percent of the sample finer than the various specified sizes.
COMPUTATION OF MEAN ANNUAL RUNOFF
Mean annual runoff for various types of streams in the western United States can be computed from equations given in table 2. The equations are separated on the basis of flow frequency, runoff, and channel-material characteristics.
Perennial Streams
Mean annual runoff for all perennial streams with silt-clay or armored channel can be computed with equation 7. This is an easily recognized class of stream. The active-channel reference level is well developed, easy to identify, and the equation has a minimum standard error of estimate.
Intermittent Streams
Mean annual runoff for intermittent streams can be computed with equations 8-11. This is a broad group of streams with regard to the flow frequency (10 to 80 percent), and identification will require thorough knowledge of the area and the climate. To be classified intermittent, the stream should have flow 10 to 80 percent of the days. Most of the streams with drainage areas greater than 500 square miles, except those in the arid southwest, will generally have discharge for more than 10 percent of the time due to prolonged snowmelt in the northern States and due to larger and more frequent precipitation events in the southern States, generally east of New Mexico. The areas of the northern and southern plains and intermontane areas are approximately separated by latitude 39° N. (fig. 9 ).
Ephemeral Streams
Mean-annual runoff for ephemeral streams can be computed with equations 12-17. To be classified ephemeral, the streams should have flow on the average of less that 10 percent of the days. Ephemeral streams are further separated into those that have flow 1 percent or less of the days, 2 to 5 percent of the days, and 6 to 9 percent of the days.
Identification of the streams that are ephemeral and the groups within the ephemeral classification again will require thorough knowledge of the area and the climate. All available hydrologic, geologic and climatic information should be used to determine the flow frequency of ungaged streams. All gage records should be examined because streams within large general areas commonly have about the same flow frequency. Local residents can provide valuable information on the number of low events. Inspection of channel and flood-plain debris and vegetation will give clues on the frequency of flow events. The channel material and basin soil types should be investigated. Streams with sandy channels and sandy drainage basins will have fewer runoff events than those with fine material sizes.
COMPUTATION OF FLOOD-FREQUENCY DISCHARGE
Hood-frequency discharge, in cubic feet per second, for the indicated recurrence intervals in years can be computed with the equations in table 3. The equations are given for four separate groups alpine streams, including streams with pine-forested drainage areas, and three geographic areas to account for the variation in runoff characteristics ( fig. 9 ). The equations are applicable for all three flow-frequency groups (ephemeral, intermittent, and perennial).
Computation of Flood-Frequency Discharge 15 Table 3 . Equations for determining flood-frequency discharge for streams in western United States. 
' Areas of runoff characteristics shown in figure 9 .
' Active-channel width, WAQ, in feet; discharge, Qn , in cubic feet per second, where n is the recurrence interval, in years.
Flood-frequency discharge for alpine streams, including all streams with pine-forested drainage areas, can be computed with equations 18-23. These streams have small floods in relation to total discharge and to active-channel width. Much of the precipitation is stored and released later as springflow or gound-water seepage.
Flood-frequency discharge for all other streams (excluding alpine and those with pine-forested drainage areas) can be computed with equations 24 41.
CONCLUSIONS
Active-channel geometry measurements can be used to determine mean annual runoff and flood-frequency discharges for streams in the western United States. The method offers an alternative for estimating streamflow characteristics for ungaged streams. The equations yield discharge values from active-channel width and channelmaterial data. The principal advantage is that the discharge values can be determined quickly and inexpensively.
UNITS AND CONVERSION FACTORS
For those readers who may prefer to use metric units rather than inch-pound units, the conversion factors for the International System (SI) of Units used in this report are as follows: 
